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(54) LINEAR MOTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear 
motion device having excellent actuating 
performance, a low-noise property, and 
durability by suppressing falling down of a ball 
passage and inserting a separator sufficiently 
improving ball holding performance between 
balls, in the linear motion device provided with a 1 ®cuc" 
ball circulating passage. 
SOLUTION: Rotations of the separator in 
regard to a center axis of the ball circulating 
passage is suppressed. An outer half portion 
10OUT of the separator 10 is made to has the 
maximum shape not more than outer 
dimensions of a ball 4, and an inner half portion 
10IN is made to has a shape eliminating a part 
contacting with an inner peripheral side guiding 

groove 7a of the ball circulating passage. The outer half portion 10OUT and the 
inner half portion 10IN are made to be asymmetrical. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The method member of outside which has the guide rail which counters 
the guide rail of a way member and this inner direction member, and forms a 
rolling-element rolling path, and was arranged possible [ relative displacement ] to 
the inner direction member concerned while it had the guide rail, A rolling general 
circulation way with the bend constituted by opening two or more rolling-element 
paths including said rolling-element rolling path for free passage, In direct-acting 
equipment equipped with the rolling element of a large number with which this 
rolling general circulation way was loaded free [ rolling ], the rolling element 
concerned inserted between these rolling elements, and the separator which 
formed the concave surface which can be engaged back to back When the 
rotation to the medial axis of said rolling general circulation way is inhibited and it 
divides into two by the parting plane parallel to said guide rail through the medial 
axis in said rolling-element rolling path, said separator Direct-acting equipment 
characterized by being constituted by the unsymmetrical configuration where the 
cross-section configuration of the inside half section corresponding to the inside 
section in the bend of said rolling general circulation way is smaller than the 
cross-section configuration of the outside half section corresponding to a lateral 
part. 

[Claim 2] Said separator is direct-acting equipment according to claim 1 which 
made said outside half section the maximum configuration of under the 
appearance of said rolling element, and was characterized by being constituted by 
the configuration where the part in contact with the bend inside of said rolling 
general circulation way was removed after said rolling element of both sides has 
pinched said inside half section. 

[Claim 3] Said separator is direct-acting equipment according to claim 1 or 2 
characterized by making it engage with the interior of the engagement proposal of 
the shape of endless [ which has the rotation suppression member which is the 
boundary location of said outside half section and the inside half section, and 
projects along a flat surface parallel to said guide rail, and formed this rotation 
suppression member in the rolling general circulation way ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to direct-acting equipments used 
for an industrial machine etc., such as linear guide equipment and ball screw 
equipment, and relates to the direct-acting equipment which aimed at 
improvement in the actuation nature, and inserted the separator between each 
ball in detail. 
[0002] 

[Description of the Prior Art] The linear guide equipment as this kind of direct- 
acting equipment made the body of a slider mount possible [ relative 
displacement ] to a guidance rail through many balls, and is equipped with the ball 
rolling path to which it shows the rolling motion of a ball according to relative 
displacement of the body of a slider to this guidance rail, and the ball circuit which 
opens the both ends of a ball rolling path including this ball rolling path for free 
passage. With this linear guide measure, if adjoining balls interfere at the time of 
mutual rolling, since that smooth circulation will be checked, as shown in drawing 
8 , inserting the separator which has the spherical surface of a ball 20 and the 
spherical concave surfaces 21a and 21b which can be engaged back to back 21 
times between each ball 20, and controlling interference of balls is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the above- 
mentioned conventional example, it is the part where the ball circuit curved. If a 
separator 21 is pinched by the ball 20 of order as shown in drawing 8 , the 
separator 21 with which the contact surface with a ball 20 is formed in the 
spherical concave surfaces 21a and 21b According to an alignment operation, 
since it comes together inside the medial axis A of the ball circuit 22 By 
considering as the maximum-radius dimension of the cylinder-like separator 21, 
the distance from the straight line which connects the core of ball 20 adjoining 
comrades to the interior material 23 of an inside proposal of a curvilinear orbit 
Although interference of the separator 21 to the interior material 23 of an inside 
proposal can be avoided and aggravation of actuation nature, generating of the 
noise, and the problem of the wear and damage on a separator 21 can be further 
controlled in case the bend of a ball circuit is passed For example, if a clearance 
concentrates locally by the spots of the array consistency of the ball in a ball 
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circuit, and a separator, a smaller thing will tend to fall [ an outer-diameter 
dimension ] on an orbital direction, and a separator will invite poor actuation of 
the whole equipment, and early breakage, if a separator falls. 

[0004] Furthermore, if the outer-diameter dimension of a separator is small, since 
the area of the spherical crevice in contact with a ball will also become narrow 
inevitably and the maintenance capacity over a direction perpendicular to the 
travelling direction of a ball will decline, the function to control the alternate 
phenomenon of a ball also falls. That is, the outer-diameter dimension of a 
separator had the unsolved technical problem that the outer-diameter dimension 
of a separator had to be regulated on balance with the interior material of an 
inside proposal, in the conventional example, although it was important business to 
extend the outer-diameter dimension somewhat, since it had great effect on the 
own fall of a separator or the superiority or inferiority of ball maintenance 
capacity. 

[0005] Then, it is inserting between balls the separator which this invention's was 
made paying attention to the unsolved technical problem of the above-mentioned 
conventional example, and controlled the fall at a ball path, and fully heightened 
ball maintenance capacity, and aims at offering direct-acting equipment excellent 
in actuation nature, low noise nature, and endurance. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned technical 
problem, the direct-acting equipment concerning claim 1 of this invention The 
method member of outside which has the guide rail which counters the guide rail 
of a way member and this inner direction member, and forms a rolling-element 
rolling path, and was arranged possible [ relative displacement ] to the inner 
direction member concerned while it had the guide rail, A rolling general circulation 
way with the bend constituted by opening two or more rolling-element paths 
including said rolling-element rolling path for free passage, In direct-acting 
equipment equipped with the rolling element of a large number with which this 
rolling general circulation way was loaded free [ rolling ], the rolling element 
concerned inserted between these rolling elements, and the separator which 
formed the concave surface which can be engaged back to back When the 
rotation to the medial axis of said rolling general circulation way is inhibited and it 
divides into two by the parting plane parallel to said guide rail through the medial 
axis in said rolling-element rolling path, said separator It is characterized by being 
constituted by the unsymmetrical configuration where the cross-section 
configuration of the inside half section corresponding to the inside section in the 
bend of said rolling general circulation way is smaller than the cross-section 
configuration of the outside half section corresponding to a lateral part. 
[0007] Moreover, in invention of claim 1, said separator makes said outside half 
section the maximum configuration of under the appearance of said rolling 
element, and the direct-acting equipment concerning claim 2 is characterized by 
being constituted by the configuration where the part in contact with the bend 
inside of said rolling general circulation way was removed after said rolling element 
of both sides has pinched said inside half section. Furthermore, the direct-acting 
equipment concerning claim 3 be characterize by make said separator engage with 
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the interior of the engagement proposal of the shape of endless [ which have the 
rotation suppression member which be the boundary location of said outside half 
section and the inside half section, and project along a flat surface parallel to said 
guide rail, and formed this rotation suppression member in the rolling general 
circulation way ] in claim 1 or invention of 2. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained based on a drawing. Drawing 1 is the outline block diagram of linear 
guide equipment with the ball circulation function which is the 1st operation 
gestalt of the direct-acting equipment concerning this invention. Among drawing, 
one is a guidance rail as a way member, while it was formed in the shape of the 
abbreviation square pole, and 2 is a body of a slider as a method member of 
outside formed in the character type of cross-section abbreviation KO while being 
mounted possible [ relative displacement ] to the guidance rail 1. 
[0009] Ball slot 1a as a guide rail formed in shaft orientations is formed in the 
both— sides side of the guidance rail 1, and ball slot 2a as a guide rail formed in 
shaft orientations so that ball slot 1a might be countered is formed inside [ both 
housing part ] the body 2 of a slider. The ball rolling path 3 as a rolling-element 
rolling path formed in the cross-section approximate circle configuration consists 
of this ball slot 2a and ball slot la in the part which countered ball slot 2a. The 
ball slots 1a and 2a are GOSSHIKU arc slots, and the cross section is formed in 
the shape of [ which combined the two same radii from which center of curvature 
differs ] abbreviation for V characters. 

[0010] It is loaded with many balls 4 as a rolling element formed in the ball rolling 
path 3 with ingredients, such as steel or a ceramic, free [ rolling ], and smooth 
relative displacement to which the guidance rail 1 of the body 2 of a slider was 
met through the rolling motion of this ball 4 is attained. Since it is necessary to 
make it circulate through a ball 4 to make relative displacement with the body 2 of 
a slider, and the guidance rail 1 maintain, to both the housing part rim side of the 
body 2 of a slider In order to drill the ball return path bay 5 prolonged in parallel 
with ball slot 2a and to open the ball rolling path 3 and the ball return path bay 5 
for free passage, the end cap 6 which constitutes a part of ball return path bend 
mentioned later is attached to the both-ends side of the shaft orientations in the 
body 2 of a slider to close, respectively. 

[001 1] And as shown in drawin g 2 , periphery side guide rail 6a is formed in the 
contact side with the body 2 of a slider in an end cap 6. Moreover, the return 
guide 7 which has inner circumference side guide rail 7a which counters this 
periphery side guide rail 6a is attached in the body 2 of a slider. The ball return 
path bend 8 of the shape of an abbreviation half doughnut which enables a free 
passage with the ball rolling path 3 and the ball return path bay 5 consists of 
these periphery side guide rail 6a and inner circumference side guide rail 7a. 
Furthermore, the ball circuit 9 as a rolling general circulation way formed annularly 
consists of a ball rolling path 3, a ball return path bay 5, and a ball return path 
bend 8. 

[0012] Moreover, although omitted in the outline block diagram of drawing 1 , in 
order for adjoining balls to control interfering in mutual rolling motion, as shown in 



drawing 2 and drawing 3 , among both, the separator 1 0 of the shape of a **** 
cylinder which has the spherical concave surfaces 10a and 10b in which a ball 4 
and engagement are possible in confrontation of shaft orientations is inserted. 
This separator 10 is made from synthetic resin, such as nylon, and, as for the 
spherical concave surfaces 10a and 10b, radius of curvature is greatly set up from 
the radius of a ball 4. 

[0013] Furthermore, each separator 10 is connected with the connection belt 11 
formed in one by flexible resin in the condition of having made the ball 4 
intervening between the adjoining separators 10, enabling free rolling. And it was 
made to engage with the interior 1 2 ( drawing 2 ) of the engagement proposal of 
the shape of endless [ of having formed edge section 1 1a of the longitudinal 
direction of the connection belt 1 1 , and the direction which goes direct to the ball 
circuit 9 ], and has inhibited that a separator 10 rotates to the medial axis AB of 
the ball circuit 9. 

[0014] The interior 12 of an engagement proposal consists of clearance 3a 
between the guide rails 1a and 2a which form the ball rolling path 3, clearance 8a 
between the guide rails 6a and 7a which constitute the ball return path bend 8, 
and guide rail 5a formed so that clearance 8a of both ends might be opened for 
free passage to the ball return path bay 5. Moreover, the interior 12 of an 
engagement proposal is formed along with the locus AS of the central point P of 
the straight line which connected the cores of the ball 4 which adjoins through a 
separator 10, and has passed inside the medial axis AB in the ball return path 
bend 8. 

[001 5] therefore, a shaft [ point / O / which passes along Locus AS first as a 
separator 10 is shown in drawin g 4 showing the A-A line enlarged section in 
drawing 2 ] — carrying out — half an outside — section 10OUT — the maximum 
configuration of under the dimension of a ball 4 — carrying out — half the inside 
— section 10IN has removed the part (smudging illustration) in contact with inner 
circumference side guide rail 7a. Namely, when a separator 10 is divided into two 
through the medial axis AB in the ball rolling path 3 by the parting plane parallel to 
guide rails 1a and 2a half the inside corresponding to the inside of the ball return 
path bend 8 — half an outside corresponding to a lateral part in the cross-section 
configuration of section 10IN — by considering as an unsymmetrical configuration 
smaller than the cross-section configuration of section 10OUT The spherical 
concave surfaces 10a and 10b can be extended as much as possible, and ball 
maintenance capacity can be raised more than enough. 

[0016] Next, actuation of the operation gestalt of the above 1st is explained. Now, 
many balls 4 and separators 10 exist in the ball rolling path 3, and the medial axis 
of a separator 10 is in agreement with the medial axis AB of the ball rolling path 3. 
If the body 2 of a slider is moved along with the guidance rail 1 in this condition, a 
ball 4 will roll in the same direction in connection with direct-acting of the body 2 
of a slider, receiving the load from the ball slots 1a and 2a, and the connection 
belt 1 1 which minded the separator 10 according to the rolling motion of a ball 4 
will also slide along the interior 12 of an engagement proposal, and the connection 
belt 1 1 from the ball 4 which reached the end of the ball rolling path 3, and a 
separator 10 — altogether — it is discharged one by one to the ball return path 



bend 8 of non-loaded condition. 

[001 "7] In the other end side of the ball rolling path 3, the ball 4 and the separator 
10 are smoothly circulated by drawing the ball 4 and separator 10 which tend to 
be reluctant the return to the ball rolling path 3 from the ball return path bend 8 
with the connection belt 1 1 at the same time it pushes and moves the ball 4 and 
separator 10 in the ball return path bend 8 and the ball return path bay 5 to 
precede at this time. In this way, continuous migration of the body 2 of a slider 
with which the body 2 of a slider met the guidance rail 1 is enabled. 
[0018] Here, in case a ball 4 and a separator 10 move to the ball return path bend 
8 from the ball rolling path 3, a separator 10 moves along with the locus AS which 
approached the inner-circumference side rather than the medial axis AB in the 
ball return path bend 8 with guidance of the connection belt 11 which engaged 
with the interior 12 of an engagement proposal so that it may respond to the ball 
4 which precedes, advances to the ball return path bend 8, and starts revolution, 
moreover, the separator 10 — half the outside — section 10OUT and half the 
inside — although section 10IN is made into the unsymmetrical configuration, the 
maximum magnitude of the spherical concave surfaces 10a and 10b is securable, 
avoiding interference with inner circumference side guide rail 7a, since the 
rotation to the medial axis of a ball circuit is inhibited. Therefore, in order to avoid 
contact to a separator 10, it is not necessary to change the configuration of the 
return guide 7 of having inner circumference side guide rail 7a. Furthermore, since 
it is fixed to the connection belt 11, each separator 10 does not have a possibility 
of causing a fall, either. 

[001 9] Next, the 2nd operation gestalt of this invention is explained based on 
drawin g 5 . This 2nd operation gestalt shows other operation gestalten for 
inhibiting rotation of the separator in the 1st operation gestalt mentioned above. 
That is, with the 2nd operation gestalt, if it removes having omitted the 
connection belt 1 1 in the 1st operation gestalt, having replaced with this, and 
having formed the engagement protruding piece 13 as a rotation suppression 
member in each separator 10 as shown in drawing 5 , it has the same 
configuration as drawing 3 , and the same sign is given to a corresponding point 
with drawing 3 , and the detail explanation omits this. 

[0020] this engagement protruding piece 13 is shown in drawing 5 — as — half an 
outside — section 10OUT and half the inside — it is the boundary location of 
section 10IN, and is formed in the abbreviation tabular in which a separator 10 
projects up and down along the field parallel to the ball guide rails 1a and 2a. 
Therefore, while inhibiting rotation of the circumference of the medial axis of a 
separator 10 by making it engage with the interior 12 of an engagement proposal 
like the connection belt 1 1 of the 1 st operation gestalt, it is possible to control 
the fall to the migration direction. 

[0021] Therefore, according to this 2nd operation gestalt, the connection belt 1 1 
becomes unnecessary and the man day of inserting in balls 4 one by one between 
the separators 10 arranged at equal intervals at the time of the assembly of linear 
guide equipment, and dying can be excluded. In addition, in the operation gestalt of 
the above 2nd, although it is forming the abbreviation tabular engagement 
protruding piece 13 with which a separators 15 projects up and down instead of 
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the connection belt 1 1 and the configuration which inhibits the rotation was 
explained, it is not limited to this and the engagement protruding piece 13 is good 
also as a configuration which made either of the upper and lower sides of a 
separator 10 project. Furthermore, if it can engage with the interior 12 of an 
engagement proposal and rotation of the circumference of the medial axis of a 
separator 10 can be inhibited about the protrusion configuration, it can consider 
as the configuration of arbitration. 

[0022] Then, the 3rd operation gestalt of this invention is explained based on 
draw ing 6 . This 3rd operation gestalt is adapted for a roller in the ball as a rolling 
element in the direct-acting equipment in the 1st operation gestalt mentioned 
above. That is, with the 3rd operation gestalt, if it removes having made the 
cylindrical shape-like roller 14 substitute for the ball 4 in the 1st operation gestalt 
as shown in drawing 6 (a) and drawing 6 (b), it has the same configuration as 
draw ing 3 , the same sign is given to a corresponding point with that of drawing 3 , 
and the detail explanation omits this. 

[0023] Between the adjoining rollers 14, the separator 15 of the shape of a 
column which has the cylinder side of a roller 14 and the cylinder concave 
surfaces 15a and 15b which can be engaged back to back is inserted. As for the 
cylinder concave surfaces 15a and 15b of this separator 15, radius of curvature is 
greatly set up from the radius of a roller 1 4. And each separator 1 5 is connected 
with the connection belt 16 formed in one by flexible resin in the condition of 
having made the roller 14 intervening between the adjoining separators 15, 
enabling free rolling. 

[0024] furthermore, a separator 15 shows a sectional view to drawing 6 (c) — as 
— half an outside — section 150UT — the maximum configuration of under the 
dimension of a roller 15 — carrying out — half the inside — since section 1 SIN is 
constituted by the configuration where the part in contact with inner 
circumference side guide rail 7a was removed, it can extend cylinder concave 
surface 15a as much as possible, and can raise ball maintenance capacity more 
than enough. Then, the 4th operation gestalt of this invention is explained based 
on drawing 7 . 

[0025] This 4th operation gestalt omits the connection belt in the 3rd operation 
gestalt mentioned above. That is, with the 4th operation gestalt, as shown in 
drawing 7 , the connection belt 16 in the 3rd operation gestalt is omitted, it 
replaces with this, if it removes having formed the engagement protruding piece 
1 7 in each separator 1 5, it has the same configuration as drawin g 6 , and the same 
sign is given to a corresponding point with drawing 6 , and detail explanation omits 

This anient protrudine piece 1 7 is fonned in ta b u,a r [ of the 
abbreviation mold for T characters which can engage with the both-ends side of 
the shaft orientations in a roller 14 while projecting up and down which are 
separators 15 ] along the field parallel to the ball slots 1a and 2a, as shown in 
drawing 7 . Therefore, it is possible to control the fall to the migration direction of 
a separator 1 5 by making it engage with the interior 12 of an engagement proposal 
like the connection belt 1 6 of the 3rd operation gestalt. Therefore, according to 
this 4th operation gestalt, the connection belt 16 becomes unnecessary and the 



man day of inserting in rollers 14 one by one between the separators 15 arranged 
at equal intervals at the time of the assembly of linear guide equipment, and dying 
can be excluded. 

[0027] in addition, above-mentioned the 1- in the 4th operation gestalt, although 
the configuration of only linear guide equipment was explained, if it has an annular 
circu it which always serves as revolution to an one direction and the rotation to 
the medial axis of a separator can be inhibited in case it is not limited to this and 
circu lates through the inside of a path, it can apply to ball-thread equipment, ball 
spline equipment, linear ball bushing equipment, etc. 
[0028] 

[Effect of the Invention] As mentioned above, the separator in the direct-acting 
equipment of this invention can make the outside half section the maximum 
configuration of under the dimension of a rolling element, can extend a concave 
surface to the unsymmetrical configuration where the part which contacts an 
inner circumference side guide rail in the inside half section was removed, as 
much as possible by considering as a configuration, and can raise rolling-element 
maintenance capacity more than enough. 
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DESCRIPTION OF DRAWINGS 
[Brie f Description of the Drawings] 

[Drawing 1] It is the linear guide equipment outline block diagram which is the 1st 
operation gestalt of this invention. 

[Drawing 2] In the 1st operation gestalt of this invention, it is the top view 
showing each articulated section in a ball rolling path, a ball return path bend, and 
a ball return path bay. 

[Drawing 3] In the 1st operation gestalt of this invention, it is the front view which 
connected the ball and the separator in the shape of a rosary. 
[Drawing 4] In the 1st operation gestalt of this invention, it is the A- A line 
sectional view of drawing 3 showing the separator at the time of passing a ball 
return path bend. 

[Drawing 5] In the linear guide equipment which is the 2nd operation gestalt of 
this invention, it is the front view, top view, and sectional view explaining the 
configuration of a separator. 

[Drawing 6] In the linear guide equipment which is the 3rd operation gestalt of this 
invention, it is the front view, top view, and sectional view explaining the 
configuration of a roller and a separator. 

[Drawing 7] In the linear guide equipment which is the 4th operation gestalt of this 
invention, it is the front view, top view, and sectional view explaining the 
configuration of a separator. 

[Drawin g 8] In the former, the dimension of a separator is the explanatory view 
having shown being regulated by balance with the interior material of an inside 
proposal of a ball circuit. 
[Description of Notations] 

1 Guidance Rail 

2 Body of Slider 

3 Ball Rolling Path 

4 Ball 

7a Inner circumference side guide rail 

9 Ball Circuit 

10 Separator 

10a and 10b Spherical concave surface 
10IN(s) Inside half section 
10OUT(s) Outside half section 



1 1 C onnection Belt 

12 Engagement Guide Rail 

13 Engagement Protruding Piece 

14 Roller 

1 5 Separator 

15a and 15b Cylinder concave surface 

15IN<s) Inside half section 

1 50UT(s) Outside half section 

16 Connection Belt 

1 7 Engagement Protruding Piece 
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te, -fe^u-^e ; fl'©te#j j ? > 5H--'i'«}#tg^©®^»-# 

^ft&SSr.K.tfl - ©-^ -tWfl-tmfeSr^ft Dittt 
[00 0 5] iwl?, *^WI4±I2^5)5M©*/B^:©^ 

JSlC^i UT^^ixfct©^*)?), /wa^-c©l5© 
[0 0 0 6] 

[^SSr^i-5fe©©^S] -hlS^SSr^i-Sfc© 
lc, *«W©tt*«llw'P65ttib^Bf4, ^rt«iSr*-t- 

srt^sswt, ^rt^gBW©^rtfs^*ns] Lxmwiitfc 

a^Sr^tfffl^:©eibi^aKSriSaLTlf^$4x5^tt 

^igJa[^^fc#fc©teibfls:t, ^laib*©F B 1tw^#$^ 
fc S i: W-a-^TIB ft D£l ffi Sr W «f ^iir L fc 

•fe^u-i?i:Sr<i^fcii:ib^B^*5V>-r, BiflS-fe^u— 
^14, «IIB<Ktt(«iail»© , t , 'C>W-»-*-«lil*K4S«lJl:$ 

jx, jLoi«iis*BiftfrtefbaK»c*sit5 i t 3 'ij'W*at)S(HE 
^rt?tt¥ffft^#iffi-c2^WLyti:^»c, utraststtflE 

[0 0 0 7] »*:«2^?,iSSbigB»4, |«*« 
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1 <D55Wlw*5V*T\ WIB-fe^^—^tt* ffiT8E*M8!l¥*BSr 
5. 

[0 0 0 8] 

ics^v^Tttw-rs. ant *«wt:«5K»aaEiio 

*=i©sffflK:»j*4*tfc^*«*t4: L T * 9 -f 

[0 0 0 9] 1^— /V 1 <7>WOTffifctttt:frfilw^J&£ 

2 ©ffl*««rt«fctt#— /MS 1 a «fc 5 tc 

jS*fO*5. i©*-^* 2 a t 2 a L 

[0 0 10] tK— /Vte»iiBS3t«tt,".|RXtt-fe95 
*C0W»-e»rit*ttfct5ft#fc L T <D /V 4 # 

^ 2 <D^ft /W 1 fcJBofcnWftffW***^! 

iBtCftoT^^So ^7^^**2t$rtU-Mi<Oti 

ao7t?-/Mtelbi§Sg 3 £ tf-A-M ua&tti»SB 5 fc 4rig 

a-*-5fc**9-< 2 ic*3it5tt*iR]^P5S8a5fc 

[00 11] -t L"C> :c:/K**5>:/6fc*Stt5;*7-f 

^{^2 fc©3»BK:tt* -H"2te»i"-J: ^»«* 

7*s^5-f ^*fl2 2^»9(*Jte>*t"CV^5 0 ^tb^JD 
(W36rt*6 a £rtJS«*rti»7 a i T\ 4?— /W^SblMgS 



£bK:, #-/w*S»a!& 3 % /HKLattittMB5& 

[0012] El 1 ^«B&flf^0-Ctt«B&Lfc*5, 

S:«J#Ji-4*:«>lc % P5#W]Mtt: % Ei 2&UM3 3 tc^-T J: 
9tC, aK-yP4iff-&^r*B**«IHBl 0 a&tfl 0 b 

10 *rjMllt^5p w«>-fe^u— # 1 0.f4, Wov 
tMo'btt, ^-/W4<o^J: , 9*^S^^:f <is:^ 

[ooi3] j^t, i o*s. »»i-5ir 

1 0 t^KlC7}f-/b4 5r^SijS^E^^$ii:/ L c 

*ifiita?T-r5*ffi]<o3g»ai 1 aSr/K-^0^9^ 

Mlfct8«<o«^rtSi2 (02) fcff-fr** 
[0014] <fr£3grt« 1 2 |± % #-/MEI&ai& 3 SrJ^ 

/£-*-S56l*Ji*l aM2 a<DM(DKcra3 a /I'M 
HQ 8 a i , #-/HH LaKfiiftffl 5 Id WJS^BKM 8 a * 

60 4fc, 2fi,.t^l/-# 1 Ofc^LT 

»«-t- 5 tf-A- 4 <£> <f» ^l^±4r^AyfcE^<04 3 ^ P ^ 

«8^*5tt5^^WlAB«t 0 t>rtttiJ4railLTV>^> 0 
[0 0 15] Lfc^ot, t^^lOlt H2ttJ' 

lt5A-A*Mt*WrB**-J-a4lc*i-J:5fc, 5fci\ 
W»As*ra*jSOS:**lc:UT^«*«Bl O 0 ut4:#-A' 

Wttrti7aiW*t8«» (^-^sr^^^H*) 4: 

■kaKSKJSItS^WABSraOJfcrtaH aSU^2 a 

v^SS*»ttit5ri:t?, a^Dflifil 0 a&t^l 0 b 

[0016] ±E* l <D|Hfi»ttcDtli^S:ttM"r 

^ 1 o*s#ftUT*5 0, ir^u— 9 1 O^t^fitt 
/Vte»aK3^*^WlAB»--SLTV^5 0 

*8"C, 3Srtu—/HfciBo-C^9-f ^##2 

7K-/W4tt^-/^i»l aM2 a*»feO*W«rS 
Ij-oox 5 ^ 2 ^ra— *ffi] t-teSb 

KNfJc, 7K—/V'4(Dtefb^DT-fe^u— * 1 OSr^L 



t 



UHr/^— * i 0^^>, itlS^^ H 1 t>5t 

[0017] :<^i^ xK-A-RLiittWflas&t/* 

- /HR L ii 88 ffi&£B 5 \z is \ * 6 5fc f 6 * - a- 4 & UH? 

4&u*-tr/<u— * i o&R»ui«ai£*-o>5 0 :h 

[0 0 18] r~T\ #~A-4&TJHr^U-— * 10ii\ 

^-/wgi&aK 3 a^^-A-M uias&^^ms 8 -^ft-t- 

ir^U— * 1 Oil, 3fetf UTsK— 
U 8 — itA LTJSEIsI 4:88^5 4 Icjfc «fc 5 
Id, £&-&§gf*jfflS 1 2 Lfcittt^w h 1 1 (OMftX' 

^10(t ^co^fflll^gBl Oout^^W^ 1 °IN^5: 

50<ES:Ml±L-CV^5<O-C, rtJS(B!l36rtj» 7 a t <O^W 
£0® Loo, Ej^CflS 10a RXJt 10b <Dft;*:Pg<D;*: 

0 tO«*Sria»i-5fcJt>lcrt««*rt»7 a SvTi"* 
[0 0 19] **W<0SB2OMt*IBS:, B5fc 

ii^A- h 1 1 £^&&U rftl-tt^T^ir^u-- * 1 
OKHHBWihatti: Lt^9?)tl 3t:»rtUfcrt 

[0 0 2 0] :©^itl3lt 0 51^1- J; 
*MN¥ftl Oout^^^J^ 1 o IN o*lMtlt-c, # 
-A'lgrtfll 1 aM2 a 4:W*Bfffc»V\ * 

ffi 1 HJE^fl§<oii^-<^ hilt R«fcflte36rt» 

1 2lc$^£-££:i t-C, 1r/*U— * 1 0 O^'frttls] 9 

[0 0 2 1] ^fc», rco^2^HJ£JKfll^J:tttf, 
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^5B&«#<D^3?)t- 1 3Sr^^a^tT% -tOEHES: 
(0-ClW<, ^^13^ -fe^U— # 1 0(D±T<O 

^ u— * i o <D<f»'fr$*[H] 9 (D\s\m&}%±-fZ) z t ^-e^ 

[0 0 2 2] jg^T, #38WO*3 0«S»IBS:, 06 
t(D/f- A-£n — 7l-S*SLfct><OT*fe3o -r^t>*> % 

» 3 (oiiiSJKffi-ctt, i6 (a) Rx/me (b) jc^-r 

[0 0 2 3] igt^D-7 1 4Mtli, p— 7 1 4<0 
Hfaffiir^^SB^niaiDDBl 5 aXtfl 5 bSrtf^^ 

n^-t^U— ^ 1 SGQRtSCflffil 5 aMl 5 b 14, n 

tit, 1 * 1 5 

tcoP^tcn-^ 1 4^e»Sft^^ ; aE$^:fc«flg-C% ^ 
JJSttWJIB-C-iWcjgricSixfcigfe^v/ h l 6 \z£ DJSfe 

[0 0 2 4] Sfelc, -fe^U— ^ 1 5 ft. BffffiiaS:ia6 

(c) lc^i-J:5lc, ^ffiil^gsi 5 0 ut£°-^ l 5 co 
v^cOT% RfafDflffil 5 a Sr*eT&«j»cl£3i-t-5 r 

[0 0 2 5] r(0JB4O**»tttt, MiEUfc^3cD|| 
ffiflgffi K It 5 iitt^/u h Sr^BS L fc t> CO T fc S . 

JB4 03eft*tt"Ctt, E17lc*-rJ:51-, IB3H 

#t/< i/-^ 1 5 1 7 Lfc I i 5: 

[0 0 2 6] w^-&-35>t l 7tt v E17^i-J: 5»-> 

7jf-/WSl a&tf2 a t TtT*ffiK»l\ -fe^U— #1 

t¥oT, 3 n^flscois^^ h 1 6 tmm\z&<&m 
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y -Tin h'mm<om*Ltif\z s ^mmz&^ 

&titc±'<i'— 9 1 5<£>rai-n — 9 1 4 ?r — o&£> 
[0 0 2 7] ±!E©»l~*4<OHlfi^ll8t*5V^ 

[0 0 2 8] 

[$£W<£>£yP:] J£A±^±5l^ *«W<0iOMWIfc*5l* 

[mi] *^?s^iifiiiti)5y^7^ Kga 

[0 2] *%MOSlH16^«gtC*5^r, tf-^MEttii" 

******* (oaSSBSr^i-^BBBI-efcS. 
[0 3] *J8WOlBl*lS»ttfc*it^T, #— /kfttMr 

[0 4] *&W<Dmi&&l&1&fcjs\,*Xs A-JKUi 
»«ft««riIia+SR©"fc'< *«r*-*ia 3 (DA — A 

[05] 2 nifi^ffi-efes y ran 



&tf£rffi0-?fc5 o 

[0 6] *&w<Dm3<oni&Bmx~ibz\) -Tifj \?m 

B0, ¥ffi0&tf£rffi0T**>6o 

[07] *&w(om4<omMrmxibz>}} -Tifj kss 

BIc*^t\ -fe^w-*o»ttSr»Wi-*jEaBH,,¥B 
Hat/WrffiH-e*)*. 

[0 8] ft5fcld*5V^-Ctt, ■fe^U'— ^Oil*^-tfe*, * 
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